glutamic acid decarboxylase enzymes (GAD65 and GAD67) and also originates from 8 reuptake by plasma membrane GABA transporters (GAT) (Zhou & Danbolt, 2013) .
9
Cytosolic levels of GABA mainly depend on the availability of the precursor glutamate 10 and can be affected by its extracellular concentration (Mathews & Diamond, 2003) .
11
Differential availability of GABA and glycine in the inhibitory pre-synaptic terminal is 12 one of the mechanisms that can confer selectivity to the fast-inhibitory transmission in inhibitory currents. However, in respiratory circuits, this switch has already occurred at 10 birth (Ren & Greer, 2006) at least in rodents.

Importance of inhibitory circuits within the medullary respiratory network
12
A central hypothesis in the respiratory neurobiology field is that the key populations of 
20
Although the functional role of co-transmission in the respiratory network is 21 unexplored, this has been documented in the cerebellum and brainstem auditory system. 
Inhibitory neurones in the BötC
28
In the BötC, where augmenting (E-AUG) and decrementing expiratory neurones are According to models (below), this may involve a complex set of inhibitory-excitatory where timing of neuronal activity is so critical for rhythmic pattern generation, 11 optogenetic tools would be ideal as they will allow high-resolution temporal control of 12 neural activity to probe functional roles of key populations of inhibitory neurones.
13
Below we consider some of the challenges for applying optogenetic approaches in 14 respiratory circuits. Nevertheless, optogenetics provides potentially powerful tools for interrogating
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